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Abstract 
For the last two decades, both policymakers and academicians agreed that obesity is a global public health problem that will 
penetrate to next generations. To overcome this problem, authorities recommend increasing childhood physical activity. This 
study focused on the relation between children’s physical activity (PA), social encouragement for physical activity and perceived 
physical environmental characteristics. PA was measured via accelerometer and survey questions. Social encouragement for 
physical activity and perceived physical environmental characteristics were collected via survey. Results showed that 
accelerometer data was not correlated to survey data.  
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1. Introduction 
In the last two decades, obesity prevalence among children continues to increase rapidly throughout the world. 
This situation will cause chronic diseases in adulthood (Stettler, Bovet, Shamleye, Zemel, Stallings &Paccaud, 2002) 
and increase mortality. World Health Organization (WHO) accepted that childhood obesity is a global public health 
problem (WHO, 2014) that penetrates to next generations. To overcome this problem, it's recommended thatchildren 
must meet 60 minutes of moderate to vigorous physical activity (MVPA, sum of moderate and vigorous physical 
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activity levels) at least 3 days per week (USDHHS, 2008). However, physical environmental barriers may prevent 
children to meet such recommendations. It is important to list and define the physical environmental barriers that 
limit children's physical activity.  
Previous studies showed that, children's physical activity is related to (1) demographic and social, (2) 
developmental, (3) social encouragement for physical activity and (4) physical environmental characteristics (for 
more detail, see CetintahraEksioglu, 2014). For demographic and social variables, age (Brodersen, Steptoe, 
Williamson & Wardle, 2005; Pabayo, Gauvin& Barnett, 2011), gender (Sallis, Alcaraz, McKenzie, &Hovell, 1999; 
Loucaides&Jago, 2008; Goldfield, Malloru, Prud'homme, &Adamo, 2008; Hesketh, Graham, & Waters, 2008; 
Loucaides, Chedzoy, Bennett, &Walshe, 2004), and socioeconomic status (SES) (Molnar, Gortmaker, Bull &Buka, 
2004; Biddle, Whitehead, O'Donovan &Nevill, 2005) are found to affect children's physical activity levels. 
Developmental variables were generally referred to Body Mass Index (BMI) (Adkins, Sherwood, Story & Davis, 
2004; Brodersen, Steptoe, Williamson & Wardle, 2005) and children's physical condition as overweight or obese 
(Trost, Kerr, Ward & Pate, 2001; Loucaides&Jago, 2008). Variables related to social encouragement for physical 
activity involved parents' tendency to use active transportation (Hume, Timperio, Carver, Giles-Corti& Crawford, 
2009) and  parental support to do more exercise (Barr-Anderson, Robinson-O'Brien, Haines, Hannan, & Neuöark-
Sztainer, 2010; Brockman, Jago, Fox, Thompson, Cartwright, & Page, 2009; Cleland, Timperio, Salmon, Hume, 
Telford, & Crawford, 2011; Heitzler, Martin, Duke, & Huhman, 2006). Another important factor that influences 
childhood physical activity is physical environmental characteristics. Previous studies were not only focused on 
objective measures of physical environmental characteristics (land use mix, distances to amenities, traffic density, 
etc.) but also focused on subjective measures including perceived physical environment characteristics (parents' 
perception neighborhood related to traffic security, presence of stranger or potential offender, etc). Yet, there has 
been no consensus on which and how perceived environment affects children's physical activity. Among those 
variables, demographic and social and developmental variables are out of the scope of this study. Thus, this study 
investigated the relation between physical activity,social encouragement for physical activity and perceived physical 
environmental characteristics.  
2. Method 
2.1.  Participants 
Parents and children were informed about the study and 52 children-parent pairs were accepted to participate in 
the study. One girl was dropped from the sample as she did not use the instruments appropriately. Therefore final 
sample involved 41 boys and 10 girls (mean age = 10,53;min=9, max=12, SD=0,987)  who were attending to private 
basketball and swimming classes in one private sports school in Izmir, Turkey. There were 2 twins in the study 
population. Thus, the parents of the twins were counted once in the analyses. Physical activity data was collected 
from children. Social encouragement for physical activity and perceived environmental characteristics were 
collected from parents, as children were reluctant to give honest answers and had difficulty in understanding the 
survey questions. The study was approved by DokuzEylul University Ethics Committee.  
64,7% of children attended to basketball club and 35,3% of them attended to swimming club. Children were also 
members of some sportive classes other than their club branches. In addition to club branches, students reported to 
attend basketball (35,3%), football (2%), tennis (2%), swimming (2%) and folk dancing (2%) courses after school 
hours. In addition, based on parents' reports, children also occasionally attend to some activities such as cycling, 
running, skateboard and table tennis. The participants' families belong the moderate (35,3%) to high (64,7%) social 
economic status. All parents, except one, reported that theydo not have a health problem that would prevent 
walking. Yet, only 59,2% parents reported that they regularly walked in the last 4 weeks and most parents (65,3%) 
reported that they were not involved in regular physical activity in the last 4 weeks. 
2.2. Procedure 
Each child's physical activity level was measured in two ways: (1) subjective measures and (2) objective 
measures. Subjective measures refer to parent’sassessments of how they perceive their child's tendency to be 
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involved in physical activity. In addition, an accelerometer (wGT3X-BT; ActiGraph LLC) was used to objectively 
measure each child’s activity. The accelerometer (Figure 1) sorted and stored the activity for every 10 seconds and 
was worn with an adjustable belt around the waist for consecutive 7 days (5 weekdays, 2 weekend days, excluding 
swimming, bathing, and sleeping).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Accelerometer: wGT3X-BT; ActiGraph LLC. 
The accelerometer devices collected the data as activity counts per minute. To classify the physical activity as 
sedentary, light, moderate, and vigorous, it was converted to metabolic equivalent (MET) which is used to define 
physical activity intensity. The accelerometer devices were connected to a personal computerto convert the collected 
data to metabolic equivalent (MET). The data was analyzed via ActiLife software (ActiGraph, LLC). The activity 
counts were measured for between 9.00 a.m. and 10.00 p.m. The physical activity counts were derived to metabolic 
equivalent (MET) via equation below (for more information seeFreedson, et al. 2005): 
 METs=2.757 + [0.0015 x counts/min] - [0.08957 x age (year)] - [0.000038 x counts/min x age (year)].  
The data collected as children's daily activities were classified as: sedentary (1 METs), light (<3METs), moderate 
(3-6 METs) and vigorous (>6 METs). Based on the 60 minutes MVPA (total physical activity which are >3METs) 
recommendation for children, the ratio of MVPA in children's total daily activities was used as the indicator of 
physical activity in this study.  
In order to measure social encouragement for physical activity, parents filled a form and evaluated (1) how often 
they participate in various physical activities and (2) how often they do exercise with their children.  In sequence to 
measure the perceived physical environmental characteristics, they evaluated their neighborhood for aesthetic 
quality, safety, walkability etc.In brief, information on (1) children’s activity and sedentary behaviors, (2) 
parents’support for physical activityand (3) parents' neighborhood perception was collected via a survey form. Table 
1 shows the survey questions.21 fathers and 28 mothers answered the questions. The height and weight of each child 
werenecessary collected by the sport branch teachers. 
Table 1.Parents' survey questions and evaluation. 
 Type of question Question Evaluation 
SUBJECTIVE 
MEASURES OF 
PHYSICAL 
Child 
activity/sedentary 
behaviors 
Does your child attend to a sport club regularly? Yes (1) , no (0) 
Does your child involved in unorganized sportive 
activities regularly? 
Yes (1) , no (0) 
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The survey data was analyzed in two groups: (1) parent's evaluation of child's physical activity score, and (2) 
parent's evaluation of neighborhood. Parent's evaluation of child's physical activity was measured via four questions, 
three of which were indicators of physical activity (attending to a sport club, unorganized sportive activities, and 
other activities) and the remaining was related to sedentary behavior (often plays with electronic equipment). Each 
question was codedas yes=1 and no=0. The sum of physical activity indicators minus the sedentary behavior 
indicator produced the `subjective measure for child’s physical activity: 
Subjective measure of child’s physical activity = [(Regular Sports Branch) + (Regular Sportive Class) + (Other 
Sportive Activities)] - [Sedentary Behaviors].  
Parent's evaluation of neighborhood involved questions related to environmental aesthetics, perceived safety, 
traffic safety, presence of accessible open spaces and built environments, presence of attraction areas, presence of 
walkable and exercise areas. The answers were coded as "0" for disagreed, "missing value" for uncertain and "2" for 
agreed.   
3. Results 
2.3. Descriptive statistics  
Physical activity datagained by accelerometerswere classified as sedentary activity, light, moderate, vigorous and 
very vigorous physical activity. For MVPA, moderate, vigorous and very vigorous activity measures were summed. 
That sum showed the ratio of MVPA in all day activity. Results showed that children's MVPAoccurs only 19,14% 
ACTIVITY Does your child attend to other activities regularly? Yes (1) , no (0) 
Does your child interactwith electronic instruments often 
(TV, VCD/DVD player, PC/tablet, etc)?  
Yes (1) , no (0) 
SOCIAL 
ENCOURAGEMENT 
FOR PHYSICAL 
ACTIVITY 
Parents’ level of 
physical activity 
For the past 4 weeks, did you exercise regularly at least 
once in a week? 
Yes (1) , no (0) 
For the past 4 weeks, did you walk for exercise at least 
once in a week? 
Yes (1) , no (0) 
Parents' physical 
activity support 
Do you do sports with your child?  Yes (1) , no (0) 
Do you walk for exercise with your child? Yes (1) , no (0) 
Considering the last week, have you walked between your 
house and the given specific destinations(grocery, 
supermarket, bazaar, store, stationery, restaurant/cafe, 
coiffeur, seaside walk, fitness center, open spaces 
including sports equipment, child's friend's home, child's 
school)? 
Yes (1) , no (0) 
PERCEIVED 
PHYSICAL 
ENVIRONMENTAL 
CHARACTERISTICS 
Parents' 
neighborhood 
perception 
My neighborhood is aesthetic. Agreed (2), Uncertain 
(1)Disagreed (0),  
My neighborhood is safe. Agreed (2), Uncertain 
(1) Disagreed (0), 
There are open areas that my child could easily walk to 
from our house and spend time.  
Agreed (2), Uncertain 
(1) Disagreed (0), 
There are built environment that my child could easily 
walk to from our house and spend time. 
Agreed (2), Uncertain 
(1) Disagreed (0), 
While walking in our neighborhood, there are many 
things that may catch a child’s attention. 
Agreed (2), Uncertain 
(1) Disagreed (0), 
 Our neighborhood provides sport areas for my child. Agreed (2), Uncertain 
(1) Disagreed (0), 
 Our neighborhood is a walkable place for my child. Agreed (2), Uncertain 
(1) Disagreed (0), 
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(max= 80, SD=11,548) of daily total activity. In other words, even the children were attending to sport clubs and 
trainings regularly, they were mostly sedentary. MVPA levels for girls' and boys' were similar. Also, there were no 
significant difference between the week day and weekend MVPA levels. 
Parent's subjective assessments of children’s physical activitywere collected via parents' survey. The mean 
score of parent's perceived physical activity was found 0,93 (min=0, max=2, SD=0,77). 
Children's BMI was calculated as the ratio of squared weight to height.Mean BMI was 18,32 (min=12,7, 
max=27,9, SD=2,96). Based on these results, only one boy was classified as obese.  
Social encouragement for physical activity was gained via parents' survey. According to parents reports, (1) only 
32,7% of them do sports with their children and (2) 28,6% of them walks for exercise. To determine the destinations 
that can be reached by walking, parents were asked to pick the destinations (market, stores, restaurant, cafe, seaside 
walk way, fitness center, open spaces, meeting with child's friend and child's school) that they walk to with their 
children. Parents’ answers showed that 60% of parents were walking to child's school with their children. However, 
no other destinations, except market, were reported to be walked to with their children. 
Perceived physical environmental characteristics results showed that about half of the parents evaluated their 
neighborhoods as aesthetic (57,1%),unsafe considering traffic (61,2%), involves attractive areas (53,1%), accessible 
open areas (59,2%) and built environments(36,9%) where one can spent time to socialize. Also about half of the 
respondents evaluated their neighborhood as walkable (48,9%) provide areas for exercise and sport (44,9%).More 
than half of the parents reported that their neighborhood is safe (77,6%). 
2.4. Inferential statistics 
The relation between objective and subjective measures of physical activity was evaluated by Oneway ANOVA 
analyses. There were no statistically significant relation between these two ( F=3,298; p=0,046).  
Correlation analyses showed no statistical relation between MVPA and BMI (r=0,160; p= 0,272). T-Test 
analyses also showed no statistically significant relation between MVPA and social encouragement for physical 
activity (parents tendency to do sports with children and walk for exercise with children) (Table 2). 
Table 2.Statistical analyses of objective physical activity and social encouragement for physical activity. 
Variable N Mean Statistical Analyses 
Sports with children Yes = 17 
No = 32 
Mean = 22,57; SD= 4,56 
Mean = 21,69; SD= 5,89 
t= 0,533; df= 47; p= 0,597 
Walking with child for exercise  Yes = 29  
No=20 
Mean = 22,67; SD= 5,02 
Mean = 21,02; SD= 5,98 
t= 1,040; df= 47; p= 0,304 
 
The relation between daily total MVPA and neighborhood evaluations (perceived physical environmental 
characteristics) produced no statistically significant relation (Table 3).  
Table 3.Statistical analyses of objective physical activity and neighborhood perception. 
Variable N Mean Statistical Analyses 
Aesthetics Agreed 
Disagreed 
28 
16 
Mean = 22,58; SD= 1,12 
Mean = 21,60; SD= 1,22 
t= -0,560; df= 42; p= 0,578 
Safety Agreed 
Disagreed 
38 
6 
Mean = 21,82; SD= 5,63 
Mean = 23,46; SD= 5,03 
t= 0,670; df= 42; p= 0,507 
Traffic safety Agreed 
Disagreed 
30 
14 
Mean = 22,95; SD= 5,52 
Mean = 20,82; SD= 1,46 
t= -1,196; df= 42; p= 0,238 
Presence of Accessible Open Spaces Agreed 
Disagreed 
29 
14 
Mean = 21,71; SD= 5,03 
Mean = 23,53; SD= 5,50 
t= 1,076; df= 41; p= 0,288 
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3. Conclusion 
For last two decades, both policy makers and academicians agreed that childhood obesity is a global public health 
problem that will penetrate to next generations. To overcome this problem, authorities recommend increasing 
childhood physical activity. For the development of such policies, it's necessary to understand physical activity 
barriers that prevent children to be more physically active. Previous research asserted that physical environmental 
characteristics are one of the influential factors on childhood physical activity (Burdette & Whitaker, 2005; Ewing, 
Schmid, Killingsworth, Zlot, &Raudenbush, 2003; Frank, Andresen, &Schmid, 2004; French, Story, & Jeffery, 
2001; Hill, Wyatt, Reed, & Peters, 2003; Lopez, 2004; Saelens, Sallis, Nader, Broyles, Berry, &Taras, 2002; 
Saelens, Sallis, Black, & Chen, 2003). These findings may not only apply to objective measures of physical 
environment but also to subjective measures of physical environment (perceived environmental characteristics). 
Thus, this study focused on the relation between perceived physical environmental characteristics and children’s 
physical activity.It's found that children (even the ones who are signed up for sport clubs) are involved in sedater 
behaviors more than physical activities.  Besides, parent’s evaluations of children's physical activity are not similar 
to objective measures of physical activity gained from accelerometer. This may indicate that parents are optimistic 
about their children's actual physical activity levels. 
Previous studies showed that social encouragement for physical activity influence childhood physical activity 
positively (Barr-Anderson, Robinson-O'Brien, Haines, Hannan, &Neuöark-Sztainer, 2010; Brockman, Jago, Fox, 
Thompson, Cartwright, & Page, 2009; Cleland, Timperio, Salmon, Hume, Telford, & Crawford, 2011; Heitzler, 
Martin, Duke, &Huhman, 2006). However, in this study, no relation was found between these two variables. 
Although, the parent's encourage their children to attend a sportive school, they reported that they themselves are not 
involved in such activities quite often. 
Perceived physical environmental characteristics seems to be not influential on children’s MVPA. Perhaps, the 
perceived environmental characteristics are not enough to explain children's physical activity behaviors. Further 
studies may also focus on objective measures of environmental characteristics to explain the childhood physical 
activity. In order to do this, accelerometer data could be combined to Global Positioning Systems data.  
This study has some limitations related to (1) sample size and (2) survey questions. Only 51 children participated 
in this study and only 10 of them were girls. This gender affect must be considered while investigating the results. 
The survey questions refer to neighborhood only but the activity may occur in various places. Put it differently, 
children can be active not only in their neighborhood but also in other parts of the city. This study is important in 
applying a known methodology in a different culture. More research has to be conduct to determine the barriers on 
childhood physical activity behaviors.  
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Presence of Accessible Closed Spaces Agreed 
Disagreed 
14 
31 
Mean = 19,79; SD= 4,90 
Mean = 23,04; SD= 5,58 
t= 1,870; df= 43; p= 0,068 
Presence of interesting things Agreed 
Disagreed 
19 
23 
Mean = 22,17; SD= 4,89 
Mean = 21,93; SD= 581 
t= -0,144; df= 40; p= 0,886 
Sport supportive place Agreed 
Disagreed 
16 
27 
Mean = 21,68; SD= 4,80 
Mean = 22,35; SD= 6,16 
t= 0,369; df= 41; p= 0,714 
Walkable place Agreed 
Disagreed 
23 
16 
Mean = 23,77; SD= 5,70 
Mean = 21,46; SD= 5,71 
t= 1,242; df=37; p=0,222 
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